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(54) ELECTROLESS NICKEL PLATING LIQUID 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electroless nickel plating liquid which suppresses 
the production of deposits to be a cause for changing the properties of the plating liquid after 
being prepared, during storage or during plating operation, maintains excellent liquid stability 
for a long time and has excellent corrosion resistance and wettability of solder of nickel plating 
films. 

SOLUTION: This electroless nickel plating liquid contains metal elements having >2 kinds of 
valence at a pH 3 to 8. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Non-electrolyzed nickel-plating liquid characterized by containing the metallic element which 
takes two or more kinds of valences in pH 3-8. 

[Claim 2] Non-electrolyzed nickel-plating liquid characterized by the metallic element which takes two 
or more kinds of valences in pH 3-8 carrying out 1-1000 mg/L content. 

[Claim 3] Non-electrolyzed nickel-plating liquid characterized by the metallic element which takes two 
or more kinds of valences in pH 3-8 carrying out 1-100 mg/L content. 

[Claim 4] Non-electrolyzed nickel-plating liquid characterized by the metallic element which takes two 
or more kinds of valences in pH 3-8 carrying out 4-50 mg/L content. 

[Claim 5] Non-electrolyzed nickel-plating liquid given in each of claims 1-4 to which the metallic 
element which takes two or more kinds of valences in pH 3-8 is characterized by being one or more 
sorts chosen from manganese, tin, iron, chromium, and cobalt. 

[Claim 6] Non-electrolyzed nickel-plating liquid given in each of claims 1-5 characterized by containing 
water-soluble nickel salt 0.01-1 mol/L, a reducing agent 0.01-1 mol/L, and a complexing agent 0.01 - 
2 mol/L. 

[Claim 7] Non-electrolyzed nickel-plating liquid given in each of claims 1-6 characterized by containing 
0.1-10 mg/L by using water-soluble bismuth salt, such as water-soluble lead salt, such as a lead nitrate 
and lead acetate, or a bismuth nitrate, as lead or a bismuth. 

[Claim 8] Non-electrolyzed nickel-plating liquid given in each of claims 1-7 characterized by containing 
the sulfur compounds 0.01, such as a thiosulfate, a thionic acid salt, a polythionic-acid salt, thiourea, a 
thiocyanate, these derivatives, a thiosulfonic acid salt, thiocarbonate and thio carbamate, 
thiosemicarbazides and these derivatives, a sulfide and disulfide, a thiol and a sulfhydryl group, and an 
inorganic sulfur compound, - 100 mg/L. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Since plating liquid does not deteriorate [ long duration ] but this invention is 
excellent in bath stability, it relates to the non-electrolyzed nickel-plating liquid in which the 
abnormalities in plating to a thin line pattern do not occur, and the solder wettability and corrosion 
resistance of a nickel (nickel alloy is included) plating coat are excellent. 
[0002] 

[Description of the Prior Art] Although non-electrolyzed nickel-plating liquid has been used as rust 
proofing and an object for an ornament, it is used for the substrate plating at the time of plating 
electronic industry components, such as a printed circuit board, an ITO substrate, and an IC card, with 
gold in recent years etc., and affects the quality and productivity of a coat with gilding liquid etc. 
greatly. Although the metal which has a catalysis in a reduction deposit of non-electrolyzed nickel- 
plating coats, such as iron, cobalt, nickel, and palladium, is used as a plating material which performs 
non-electrolyzed nickel plating, after forming the coat of a metal with catalytic activity in the case of an 
ingredient without such a catalysis, means, such as performing plating etc., are taken. For example, to 
glass, the ceramics, plastics, etc., after making metal catalysts, such as palladium, adhere, means, such as 
performing nonelectrolytic plating, are adopted. 

[0003] Thus, although non-electrolyzed nickel-plating liquid has much need, there is a big problem in 
plating liquid. It is that plating liquid deteriorates during plating or storage of plating liquid, a nickel 
deposit rate falls greatly or a sludge arises in liquid, after carrying out the initial make-up of electrolytic 
bath of the plating liquid. The sludge which appears in plating liquid serves as contamination of a non- 
electrolyzed nickel-plating coat, and has a possibility of having a bad influence on for example, 
subsequent gilding actuation and its subsequent coat. Moreover, the sharp fall of a nickel deposit rate 
lowers productive efficiency, and the problem of becoming a cost rise generates it. In order to prevent 
this, adding [ many ] a lot of sulfur compounds are used for plating liquid, but since there are many 
amounts of a sulfur compound, an eutectoid is carried out into a plating coat and there is a problem to 
which the corrosion resistance and solder wettability of a coat fall. 
[0004] 

[The technical problem which invention makes solution ******] The place which this invention is made 
in view of the above troubles, and is made into the purpose Deterioration of the plating liquid after the 
initial make-up of electrolytic bath of non-electrolyzed nickel-plating liquid and under storage or plating 
actuation, It is what is going to offer the non-electrolyzed nickel-plating liquid which controlled 
generating of the sludge used as the fall of a deposit rate or contamination of liquid, and was [ / long 
duration ] excellent in liquid ammonia quality. Furthermore, it is going to offer non-electrolyzed nickel- 
plating liquid excellent in the corrosion resistance and solder wettability of a nickel coat. 
[0005] 

[Means for Solving the Problem] From the above In non-electrolyzed nickel-plating liquid 2.pH 3-8 
characterized by this invention containing the metallic element which takes two or more kinds of 
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valences in LpH 3-8 In non-electrolyzed nickel-plating liquid 3.pH 3-8 characterized by the metallic 
element which takes two or more kinds of valences carrying out 1-1000 mg/L content In non- 
electrolyzed nickel-plating liquid 4.pH 3-8 characterized by the metallic element which takes two or 
more kinds of valences carrying out 1-100 mg/L content The metallic element which takes two or more 
kinds of valences in non-electrolyzed nickel-plating liquid 5.pH 3-8 characterized by the metallic 
element which takes two or more kinds of valences carrying out 4-50 mg/L content Manganese, Non- 
electrolyzed nickel-plating liquid 6. water solubility nickel salt 0.01 given in said each of 1-4 which is 
characterized by being one or more sorts chosen from tin, iron, chromium, and cobalt - 1 mol/L, A non- 
electrolyzed nickel-plating liquid 7. lead nitrate given in said each of 1-5 which is characterized by 
containing a reducing agent 0.01-1 mol/L, and a complexing agent 0.01 - 2 mol/L, A non-electrolyzed 
nickel-plating liquid 8. thiosulfate given in said each of 1-6 which is characterized by containing 0.1-10 
mg/L by using water-soluble bismuth salt, such as water-soluble lead salt, such as lead acetate, or a 
bismuth nitrate, as lead or a bismuth, A thionic acid salt, a polythionic-acid salt, thiourea, thiocyanates 
and these derivatives, A thiosulfonic acid salt, thiocarbonate, thio carbamate, thiosemicarbazides and 
these derivatives, Said each of 1-7 which is characterized by containing the sulfur compounds 0.01, such 
as a sulfide and disulfide, a thiol and a sulfhydryl group, and an inorganic sulfur compound, - 100 mg/L 
is provided with the non-electrolyzed nickel-plating liquid of a publication. 
[0006] 

[Embodiment of the Invention] This invention makes the metallic element which takes two or more 
kinds of valences in pH 3-8 in non-electrolyzed nickel-plating liquid contain. As for the content of the 
metallic element which takes two or more kinds of valences in this pH 3-8, it is desirable that it is 1 
mg/L - 1000 mg/L, the more desirable range is 1 mg/L - 100 mg/L, and the still more desirable range is 
4 mg/L - 50 mg/L. As a metallic element which takes two or more kinds of valences which take two or 
more kinds of valences in pH 3-8, one or more sorts chosen from manganese, tin, iron, chromium, and 
cobalt, for example can be mentioned. As matter which constitutes non-electrolyzed nickel-plating 
liquid, water-soluble nickel salt 0.01, such as a nickel sulfate, a nickel chloride, and hypophosphorous 
acid nickel, - 1 mol/L can be used. It is 0.05 - 0.2 mol/L preferably. The reducing agents 0.01, such as 
hypophosphite, such as hypophosphorous acid or specific hypophosphite, dimethylamine borane, 
trimethylamine borane, and a hydrazine, - 1 mol/L can be similarly used as a plating bath presentation. It 
is 0.05 - 0.5 mol/L preferably. 

[0007] As a plating liquid presentation, the complexing agents 0.01, such as amino acid, such as 
hydroxycarboxylic acid, such as dicarboxylic acid, such as monocarboxylic acid, such as an acetic acid 
and formic acid, a malonic acid, an amber acid, and an adipic add, a lactic acid, a glycolic acid, a 
gluconic acid, an apple acid, and a citric acid, or these sodium salt and ammonium salt, a glycine, an 
alanine, beta-alanine, iminodiacetate, and glutamic acid, - 2 mol/L can be used similarly. It is 0.05 - 1 
mol/L preferably. The sulfur stabilizers 0.01, such as 0.1 - 10 mg/L, potassium thiosulfate, thiourea, and 
ammonium thiocyanate, - 100 mg/L can be similarly added as a plating liquid presentation by using 
water-soluble bismuth salt, such as water-soluble lead, such as a lead nitrate and lead acetate, or a 
bismuth nitrate, as lead or a bismuth. 

[0008] As by making the metallic element which takes two or more kinds of valences in pH 3-8 contain 
shows to the above non-electrolyzed nickel-plating liquid at the following example, generating of the 
sludge used as the fall of a deposit rate or contamination of liquid can be controlled, and the non- 
electrolyzed nickel-plating liquid which covered the long time and was excellent in liquid ammonia 
quality can be obtained. As a metallic element which takes two or more kinds of valences in pH 3-8, as 
shown above, 1 mg/L- 1000 mg/L content of the water-soluble salts, such as one or more sorts of sulfates 
chosen from manganese, tin, iron, chromium, and cobalt or a chloride, is carried out by manganese, tin, 
iron, chromium, and cobalt conversion. Although cobalt and especially iron are effective in the above- 
mentioned ingredient which carries out addition, since cobalt is a comparatively expensive ingredient 
especially, little direction of the addition to nickel-plating liquid is desirable. If 1000 or more mg/L of 
the above-mentioned ingredients is added, it will continue at a long period of time (during January 
[ about ]), and effectiveness will continue. However, the effectiveness which controls generating of the 
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sludge used as the fall of a deposit rate or contamination of liquid can raise effectiveness until it can 
already raise wonderful effectiveness and reaches saturation mostly in the content of 100 mg/L also by 
minute amount addition. 

[0009] Furthermore, by addition beyond it, although effectiveness increases slightly, it is not 
accompanied by so big amelioration. Therefore, when adding cobalt etc., in consideration of a price, an 
addition can be adjusted according to the purpose. As an addition, 1000 or less mg/L is more preferably 
made into 50 or less mg/L 100 or less mg/L. Moreover, although the addition of the above-mentioned 
ingredient is effective in making the deposit rate at the time of an initial make-up of electrolytic bath 
maintain even if it adds ultralow volume, 1 or more mg/L is preferably made into 4 or more mg/L 
practical. In addition, although the mechanism which generates the remarkable effectiveness by such 
cobalt addition was not necessarily grasped clearly, it was able to raise the same effectiveness by adding 
the manganese which is the metallic element which takes two or more kinds of valences in pH 3-8 like 
the cobalt shown in an example, tin, iron, and chromium. 
[0010] 

[Working Example(s) and Comparative Example(s)] Next, the example and the example of a 
comparison of this invention are explained. In addition, the number of examples is one to the last, and 
they are not restricted to this example. Namely, all of modes other than an example or deformation are 
included in the range of the technical thought of this invention. 

[001 1] Nickel-sulfate 0.4 mol/L, hypophosphorous acid 0.25mol/L as a reducing agent, (Examples 1-8) 
As a complexing agent, mixture 0.23 mol/L of an apple acid, an amber acid, and a lactic acid, In the 
non-electrolyzed nickel-plating liquid which added lead-nitrate 1 mg/L as a stabilizing agent, and a 
sulfur stabilizer (0.2 mg/L as an amount of sulfur) Furthermore, the initial make-up of electrolytic bath 
of 4 mg/L, 8 mg/L, 16 mg/L, and the non-electrolyzed nickel-plating liquid that carries out 1000 mg/L 
content 200 mg/L 100 mg/L 50 mg/L 33 mg/L was carried out for cobalt sulfate by cobalt conversion. In 
addition, pH was set to 4.5 and carried out nickel plating using this plating liquid. Nickel-plating 
conditions were considered as bath load 0.5dm2/L and air stirring, and were galvanized to the griddle 
which is galvanized material for the temperature C of 90 degrees, and plating time amount 10 minutes. 
Storage of plating liquid used the polyethylene container in ordinary temperature. Generating of a sludge 
carried out the temperature up of the plating liquid to 90-degreeC with the beaker, and measured the 
time amount by which the sludge of nickel is observed by the beaker. These are made into an example 1 
- an example 8 at order, respectively. 

[0012] (Example 1 of a comparison) It considered as the same non-electrolyzed nickel-plating liquid as 
the above-mentioned example, and the initial make-up of electrolytic bath of the plating liquid which 
does not add the source of cobalt was carried out to this plating liquid. The cobalt content was made into 
Omg/L. 

[0013] About the above examples 1-8 and example 1 of a comparison, the nickel-plating deposit rate at 
the time of an initial make-up of electrolytic bath was in the range of 20.2 micrometer/hr - 22.0 
micrometer/hr, respectively. And these deposit rates investigated the days which can maintain 20.0 
micrometer/hr. The result is shown in Table 1 . In the example 1 of a comparison which cobalt does not 
contain, five days after has maintained deposit rate 20.0 micrometer/hr to the deposit rate cutting 20.0 
micrometer/hr at the next day in the example 1 which carries out 4 mg/L content by cobalt conversion so 
that clearly from Table 1 . It was less than deposit rate 20.0 micrometer/hr after this. 
[0014] Thus, it is wonderful that deposit rate 20.0 micrometer/hr is maintainable like immediately after 
an initial make-up of electrolytic bath five days after after an initial make-up of electrolytic bath, in view 
of the stability of plating liquid. There is a big merit which is stabilized and can operate plating by this, 
moreover ~ an example 2 - up to the 4th - an example 3 - in the example 4, the deposit rate fall 
depressor effect which does not have the fall of a deposit rate for about one month, and was extremely 
excellent in the example 8 till the 12th in the example 6 with the example 7 till the 10th has been 
checked by the example 5 till the 7th till the 5th till the 5th. Moreover, corresponding to the fall of a 
deposit rate, stability of generating [ the sludge from a plating bath ] improves by cobalt addition. 
Although cobalt was added about the above, the same result was obtained also in the manganese which 
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takes two or more kinds of valences in pH 3-8, tin, iron, and chromium. 

[0015] 

[Table 1] 
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[0016] Nickel-sulfate 0.4 mol/L, hypophosphorous acid 0.25mol/L as a reducing agent, (Examples 9-12) 
As a complexing agent, mixture 0.23 mol/L of an apple acid, an amber acid, and a lactic acid, The initial 
make-up of electrolytic bath of the non-electrolyzed nickel-plating liquid which carries out 33 mg/L 
content of the cobalt sulfate by cobalt conversion further was carried out to the non-electrolyzed nickel- 
plating liquid which added lead-nitrate 1 mg/L as a stabilizing agent, and a sulfur stabilizer (0.1, 0.3, 
0.5, 1.0 mg/L as amount conversion of sulfur). In addition, pH was set to 4.5 and carried out nickel 
plating using this plating liquid. Moreover, activator (palladium catalyst grant) processing for urging the 
deposit of non-electrolyzed nickel plating was performed as pretreatment of nickel plating. Nickel- 
plating conditions were considered as bath load 0.5dm2/L and air stirring, and were galvanized to the 
evaluation substrate which is galvanized material for the temperature C of 90 degrees, and plating time 
amount 10 minutes. 

[0017] In order to evaluate soldering nature, non-electrolyzed gilding is performed to a nickel-plating 
Ushiro pan. This gilding performed 0.05 -micrometer gilding in KG process (Japan Energy and Japanese 
Ore Metal Plaiting make). The stereoscopic microscope performed evaluation of a bridge (existence of 
an abnormality deposit with a thin line pattern). Soldering nature carried out a reflow of the eutectic 
solder ball of 0.4mmphi to the gilding section (BGA (ball grid array)) in which 0.4mmphi carried out 
nickel plating, joined to it, and measured breaking strength by pull trial. Corrosion resistance was 
immersed in nickel-plating Ushiro in the plated object at the hydrochloric acid (1:1), and measured 30- 
degreeC and the amount of dissolutions after 10-minute progress. Bath stability carried out the 
temperature up of the plating liquid to 90-degreeC with the beaker, and made O ** and the case of 24 
hours or more for the case where the case where the sludge of nickel is generated in a beaker within 2 
hours is generated within x and 2 hours - 24 hours. Storage of plating liquid used the polyethylene 
container in ordinary temperature. Generating of a sludge carried out the temperature up of the plating 
liquid to 90-degreeC with the beaker, and measured the time amount by which the sludge of nickel is 
observed by the beaker. These are made into examples 9-12 at order, respectively. 
[0018] (Examples 2-5 of a comparison) It considered as the same non-electrolyzed nickel-plating liquid 
as the above-mentioned example, and the initial make-up of electrolytic bath of the plating liquid which 
does not add the source of cobalt was carried out to this plating liquid. The cobalt content was made into 
0 mg/L. Let these at order be the examples 2-5 of a comparison, respectively. 

[0019] It investigated [ examples / above / examples 9-12 and examples 2-5 of a comparison ] about a 
bridge, solder wettability, corrosion resistance, and bath stability. The result is shown in Table 2. 
Although a bridge and bath stability are bad in the examples 2 and 3 of a comparison with few sulfur 
additions and the amount of sulfur may come to take for increasing in the example of a comparison by 
which cobalt is not added so that clearly from Table 2, corrosion resistance worsens. In the bath which 
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has added cobalt, also when there are few amounts of sulfur like an example 9, a bridge and bath 
stability are good and have brought a good result also in solder wettability and corrosion resistance. 
[0020] Thus, although corrosion resistance and soldering nature improve by the low-concentration sulfur 
stable dose, in the case of the bath which has not added cobalt, a bridge and bath stability are missing. 
However, a bridge and bath stability are good, without corrosion resistance and soldering nature falling 
by adding cobalt. Although cobalt was added about the above, the same result was obtained also in the 
manganese which takes two or more kinds of valences in pH 3-8, tin, iron, and chromium. 
[0021] 
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[0022] 

[Effect of the Invention] By making one or more sorts of metallic elements chosen from the metallic 
element which takes two or more kinds of valences in pH 3-8 in non-electrolyzed nickel-plating liquid, 
for example, manganese, tin, iron, chromium, and cobalt contain as shown above Generating of the 
sludge used as deterioration of the plating liquid after the initial make-up of electrolytic bath of non- 
electrolyzed nickel-plating liquid and under storage or plating actuation, the fall of a deposit rate, or 
contamination of liquid is controlled, and it has the outstanding effectiveness that liquid can be 
stabilized [ long duration ]. Furthermore, there is effectiveness which was excellent also in bath stability, 
a bridge, soldering nature, and corrosion resistance. 



[Translation done.] 
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2mo l/LJ#ff-f|,^fcHt®t1-|.li*IIl-5 

0. 1-1 Omg/L^-irW-rs^tSr^i-fSif^ 
« 1 ~ 6 0*ft-?Mciet^*t«S- v 77W6o * m, 

imxm] T-tmm. ^ry»&. xvi-*yM 

mm.mt^m . oi~ioomg/L ^-g^rr § z 
b mmbtmsmi-7 ^it^zmm^mm 

[0001] 

y\-? - y^\m> o £ S^^4ni-r . *'0-7ir;l- (- 
£. 

[0002] 

fflfc fcttfflSfrcsfctf. tB&td v h&g, i to 



2) #112002-180261 

2 

[0 003] Z?)£ol,Z, mwR-vrj\,#>r>$m& 

Tito, mwzm$,m < ±-r$> zbxhh. *b-?m 
*\zwxhm\m\mw%-v*>v^%&wm$kb 

ttz. ~y^mtam.^m 

20 [0004] 

m&Mz&*.x%zn?zi><r)X'h Y ) , ^oBWt-ri»i 

sjettJcttnfeisfMi- -y o * -mmm i x o b 
&LtammzmxfzmM=- -y jr*»-> # L 

J:3fc-t4t><0T*4. 
30 [0005] 

1. pH3~8tfe^-r2»StUi^)flBS&i:l,^a7n 

6 £ fc Sr^mt -rS*«S?- -y ^;W6r> 

2. pH3~8Jcte^T2WHtLh««R*i:4AIBE 
^*<1~1 0 0 0mg/L-£#tS£i:$:#$tfc-rSiS 

3. pH3~8tfe^T2tBBI3Ut<O0BR*i:4AiBE 

3g*«i~i oomg/Ltt?z>ztz¥mttzmm 

40 4. pH3~8tfc^T2^Sia±^W^t^JR7C 

**>'4~5 omg/L^m-iztimit'tmm 

5. pH3~8Cfcv^T2WHJ3Ut<?3fl8R*4:4A8Bc 
1 «LtTft * £ k * ftWlb ?h buIB 1 ~4 coZixZti 

6. *>Stt--y^/WlS0. 01-lmo 1/L S a7Cffl 
0. 0 1-lrao 1/L, ttft^HO. 01-2mol/ 

Lt:$;tt?>zbmmb??>mm^5co*tL?tnz 

50 Ett«^MW-'y^/l/fto*a 
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(3) 

3 

7 . mm, mm&$<7)7mm&mxi±w®£A~?m 

<o#»tt£x-?x«fcttXtt t'X fc LT 0 . 1-1 

0 m g / l sr -t *-r I. ^ i: ^ tfs t -r § frie 1 ~ 6 « •?■ 

£1*0. 0 1~10 0mg/L**#**£i:*1M»l: 10 
"t**B 1 -7 «0*ft*^:ffi»*>a!f*f?^ -y ir/wbo 

[0006] 

?gt P H 3~8C:fc WC 2««OTOfi$2ri: S&JBTt 
dOpH3~8(CJ3V^T2 
WHULbOttft* t *&Wc*0*«li 1 m g/L~ 

1 00 Omg/LT'&&£ L<. J:0IF*L^ 
KHIilmg/L-l 0 0mg/LT'&9. $££#2 
LlAEHJ±4mg/L— 5 0mg/LfJ>l>. pH3~ 20 
8 Cfc V ^X 2 a«OT<»c£ kl>2 8fflOhO«^S: 

th^mjtmtLxit. mwvytfy, & ft, 9u 

**§tt--y*MSS0. Ol~lmol/LJ«MI> 
Clt* 5 T'#S. #^L<(iO. 05-0. 2mol/L 

y, h'j^^rsy^y. • t H^^'^^aesw 30 

0. 01-lmo \/L*mmhZbtfX'*h. ft* 
KliO. 05-0. 5mo 1/LT"£>I>. 

[0007] R«c»o*aaajfii:LTtt. a&. mr 

9A,<TIL ?xy|^<ot b'o^tf/l^yiL X(i^ 
i9-77-y, /;i^syl££ 

O7$/B?g*7)$§-{fc#j0. 0 l-2mo 1/L£ffiffl 
•fSifc^T^I). #*l,<tt0. 05-lmo 1/L 40 

mtzft^m&tix. mms. mmm 

XJit'XVXtLTO. 1-1 Omg/L. f-*tt§# 

££8>J0. 0 1-1 0 0mg/L5r»tl»C:t* J t'# 
l>. 

[0008] OT<0&tmj$?x y */Wbo p H 3 



WH2 0 0 2- 18026 1 
4 

tZb&VSl. pH3-8£fc^T2«&OT?MIgi: 

v. a, ft. ?><>)i>Yfrt 3 m.itzimx±.<?) 
m6^tmM&?>imim*-?>i}>. is. ft. 9 

DA. 3A;^iiTlmg/L~l OOOmg/Lt 
JJEaSftrt-&«flO+"C, 3>Wh*fttt« 

v\ jjewh* 1 0 0 omg/Ljsuhaairt*fc. £Sh 

(flUlED fcHoTJMfcWSfW*. LA>L. wasa 

mm&mMzz.~>xi>. Tx&%mfcWk*±sf 

h Z.btfX'% .10 0 m g/L<0if**T«aftt««C3t 

[0009] *fiOT<0SHinfcJ:->T, SSSli 

8Wrf fcOAfcff o tOTttftn. L 

LTti. 10 00mg/LOT. *?t L<li 1 0 Omg 
/LOT. £9#*L<li5 0mg/LOTi:$ft&. 

/LOT. »^L<{i4mg/LOTt?ix&o **J. 
£ 05 i a * 3 y n'/I^ h ^iP tc X h m L v 5r § ^ 

*^ S6tt«f«C5?t3y^ h t p H 3~8K*JV%T 
[0010] 

iz^xmrnt. mmitb<*x'imx'b 
&x&is? h^xbh. 

[0011] (H^l— 8) m8t-v!riV0. 4mo 
l/L. 3i7t^Ji:LT^<»lg?0. 2 5mol/L. 

3 mo i/L, &mMtLx<r>wmim&/L. m 

( LX 0 . 2 m g/L ) £SamLfc*§ 
y # ?gt , § /i> fcKS?3A;p h ^ ay\*^ 
hiSt4mg/L. 8mg/L. 16mg/L, 3 3 
rng/L, 50mg/L. lOOmg/L, 200mg 
/L, 1 OOOmg/L^-fS^itM-'y^^^^ 
atttiSLfc. Srfc. pH(i4. 5i:L. ISI^o^aSr 

Wi. il«90* C» «>-9**ffll0*. JSftWO. 5 
dmVL, 2S«WPi:U ttft->*«Tfc*ft«fc*> 
^#L^„ fto^?gco«fJi^MT'^'Jx^wy^SIS: 
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-mmmsbti. 

[ooi2] ( itmi i ) ±3mmt ®m<mnm- 
•y!nu#>izmt u m->zmzi±aj^mzmto 

l%\,^%m$:®®lfz. nA/H^£-*te0mg/ 
Lb It:. 

[0013] V±(omMW 1 SMfitmi 1 fcoi^ 

x , Mima- v *vi#>-> § ttjausti -eft-m 2 0 . 

2jwm/hr-22. Ojum/h r«®fflt:afeofc. 
LT, £*l^fftBiMEft t 2 0 . Oum/h r SrliJfrC 

^Kjri^t^ ny^h*%^$fLTV^oJt«^J l lz 
ti^Xlt. SBKIifftiaMW^O. Oiim/hr^ 
->TV*40fc*JLT. 3A/UhjagT'4mg/L-&irt 
6*ttMlTtt5Ha<)*raiaK2 0. O^m/hr^ 



(4) «pBB2002-180261 

6 

[0014] cicoidfc, aisasBaKtiv^fc, m 
mestt Haacffaas2 o . o^mAr *aa*-c& 

3Tit5Etx\ mmm4xn5Bix\ mmM5?\t 

7B£X\ mmm6X'itl 0BtX\ WIW7Tlil 2 
B4"C, Slit«8Ttt»l3&»fliaWfajaK«)fiT3t)«iflr 

fc-3wrtt. 3^h£9»£!diLta&*. pH3~8 

cti wt 2 asuuiaiBg* t m. 9 

[0015] 

[*i] 



aWCSfc. £^rai«rifjaK2 0. 0>um/hr$r* 





ft (mg/L) 


as 

1) 


2 0. 0 r m 

*MH-*b» 






0 


20. 2 


1 




Hftflll 


4 


20. 0 


4 a 


2S*W 


*S&*12 


8 


20. 2 


4 b 




jura 3 


1 6 


2 1. 6 


5 B 


1 SSXJb 




3 3 


20. 2 


5 0 


1 BEU: 




5 0 


22, 0 


7 B 


1 Bi^Lh 


mmms 


1 0 0 


2 1. 2 


10 B 


1 B£U: 


nmvn 


2 0 0 


2 1.0 


1 2 B 


1 0£t± 




1000 


20. 2 


SOB 


1 B^i: 



[00 16] (HWJ9-1 2) KK--y^0. 4m 
o l/L, mjfflkLXCDdtBmSkO. 25mol/ 

0 . 23raol/L, gcje-ffcJWfc LTOflBSffl lmg/ 
L , ffifrg^FJ ( $iMMi&% btXO. 1. 0. 3, 
0. 5, 1. Orag/L) *a6taU£m=74 r Jl*> 
o §?S{c, $ feKUBKay^ h £ 3>to MWC3 3 m 

fc, P HJi4. 5fcU Hft-ySiffiHSWai/C^y^/P 
ft -> # bfc . & ?t . - >y 9-)Vth-> £ OflfflUI tL 40 
X. tflDW^^A^fcOffajSrffi^fcftOT^'f-* 

ias9o- c» #>o*B*iai o#. 

mo. 5dm2/U SSWWffcU 
fHBSftfcfto&U:. 

[00 1 7] li/,rt*Wttt*IMW*fc*>, -y^ft 



4mm<t><7)-v<y)Ult>'3£ltz-klt>'}%& (BGA 
-y^ij 7 H71/-f) ) K0. 4mm^fem!t'*' 
-;P$r 'J 7 o- «^LT . J: 0 ttffittft 

Srlgg (1:1) CiSSL, 3 0 4 C, 1 0jMeiS^> 

7 9 0" C{C#fflL, 2eRUartKh*-*-t:n-y4ryW 
0«ftfJ»mt7t^5:x, 2^~24^HWrttC 
«4Lfc«**A, 2 4«NaJjLh««^SOfcLfc. ft 

ffi*ft»4tt, ft->#?gS-t'-^-{CT9 0- ctffa 

[ooi8] (it®M2^5) uzmifcmbmmnmm 
m-'v'nvih^tw.b u mb^muto^hmi 

t*. 
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[0019] VXt(Ommm9'-l 2JKrtfc«W2~5fc 

owe. yu-yx\ uA,t$m&. w&tt. issejetttc 

Ttt . HUM 9 o J: a ar«ltt*9«3rv ^ i 7 y v i? 



(5) ^2002-18026 1 

8 

* [0020] £<0«fc 3 fc, fi^attg&gftUTCir* 

tf WfcWKTf* £ t « < . 7 'J v 5^ttfi«eat**J* 
JbEfcooTtt, 3^>hO»^||teL3t 
A 5 , pH3~8fcfcOT2«W2Lt*)fflB* 

[0021] 
*10 [^2] 





ft (mg 

/L) 


mnm 

(mg/ 
L) 




« (g) 


W*4£ 

(jx m/ 
£> 






0 


0. 1 


X 


1200 


0.0 5 


X 




0 


0. 3 


X 


114 5 


0.10 


X 


*tfe#l4 


0 


0. 6 


A 


1106 


0. 20 


A 




0 


1. 0 


O 


8 8 0 


0- 38 


O 


mmm9 


3 3 


0. 1 


O 


12 10 


0. 04 


O 




3 3 


0. 3 


O 


1150 


0. 08 


O 




3 3 


0. 5 


o. 


1100 


0.18 


O 


SUM 12 


3 3 


1. 0 


O 


9 0 0 


0.3 5 


O 



[0022] 

pH3-8fciJV^T2S^Ja±<!0flBft*fc6^R 



F?-A(##) 4K022 AA02 AA42 BA03 BA14 DA01 
DB01 DB02 DB03 DB04 DB05 
DB07 DB08 



12/6/06, EAST Version: 2.1.0.14 



